Liver phosphorylase kinase: characterization of two interconvertible forms and partial purification of phosphorylase kinase a.
The presence of two interconvertible forms of phosphorylase kinase has been confirmed in rat liver extracts. The pH optimum of the nonactivated form (PhK b) was lower than the pH optimum of the activated form (PhK a) as reported by others (2). In the absence of calcium the Km of PhK b for phosphorylase b was 53 +/- 10 U/ml with a Vm of 17 +/- 1 U/gm of tissue. The Km of PhK a for phosphorylase b was 20 +/- 2 U/ml with a Vm of 65 U/gm. Calcium stimulated both forms of phosphorylase kinase (A0.5 approximately 0.03 micro). In the presence of 0.1 microM calcium the Km for phosphorylase b of both forms of the enzyme was reduced. In addition, calcium increased the Vm of both forms, but the effect was greater for PhK b than for PhK a. The Km of both forms of phosphorylase kinase for ATP was 0.05 mM and was unaffected by calcium. All of these studies were done using liver phosphorylase b as substrate. Conditions for assaying PhK a activity virtually independent of PhK b activity also are indicated. This will enable the monitoring of interconversion reactions in tissue extracts. Phosphorylase kinase a was purified to near homogeneity using DEAE-cellulose, Sepharose 4B gel filtration and ATP affinity chromatography. The molecular weight was approximately 1 x 10(6). The pH profile, calcium requirements and kinetic constants were the same as those for PhK a in the crude extract.